Combined treatment with exogenous estradiol and progesterone increases the incidence of breast cancer in TA2 mice without ovaries.
TA2 mice have a high incidence of spontaneous breast cancer without chemical stimulus. There are two proposed explanations for this phenomenon: one is gravidity and the frequency of pregnancies, and the other is related to the presence of the mouse mammary tumor virus (MMTV). MMTV is hormonally regulated and indirectly promotes tumor formation by leading to the activation of Wnt oncogenes through insertional mutagenesis. In order to clarify the relationship between estrogen, progesterone, MMTV, Wnt oncogenes and breast cancer, ovaries from virgin female TA2 mice were removed and the mice were treated with exogenous estradiol and progesterone in different patterns. This study found that the combination of exogenous estradiol and progesterone induced breast cancer formation in TA2 mice without ovaries. MMTV-LTR mRNA exhibited the highest expression in tumor tissue from the combination treatment group (CT). Mammary tissue from mice in the CT group had the highest Wnt1, Wnt5a, Wnt5b and Wnt10b mRNA expression levels. These results indicate that estradiol and progesterone act in a synergistic manner to upregulate MMTV, which subsequently induces breast cancer in TA2 mice. Various members of the Wnt gene family may play specific roles in different stages of carcinogenesis in TA2 mice.